Demonstration and characterization of manganese superoxide dismutase of Providencia alcalifaciens.
Superoxide dismutases convert superoxide anions to molecular oxygen and hydrogen peroxide. These enzymes constitute one of the major defense mechanisms of cells against oxidative stress and play a role in the pathogenesis of certain invasive bacteria. In this study, we reported for the first time here that Providencia alcalifaciens, a member of the family Enterobacteriaceae, produces a superoxide dismutase (SOD) as a major protein in culture supernatants. This protein was purified by a series of column chromatographic separations. The N-terminal amino acid sequence of the protein was determined to be highly homologous to manganese superoxide dismutase of Escherichia coli or Salmonella reported. The gene (sodA) encoding for SOD of P. alcalifaciens was cloned and sequenced. The sodA-encoded protein has a molecular weight of about 23.5 kDa, and the DNA sequence of P. alcalifaciens sodA gene (627 bp) has about 83% identity to the E. coli SOD gene. We constructed a sodA deletion mutant and its complemented strain of P. alcalifaciens. In J774, a macrophage cell line, the sodA deletion mutant was more susceptible to killing by macrophages than the wildtype strain and its complemented strain. When we injected the mutant strain, its complemented strain and wildtype strain intraperitoneally into DDY strain mice, we found that the sodA deletion mutant proved significantly less virulent while the complemented strain recovered the virulence to the same level of wildtype strain of P. alcalifaciens. These results suggested that manganese superoxide dismutase plays an important role in intracellular survival of P. alcalifaciens.